A lactam group is a characteristic structural element of many microbial secondary metabolites. Examples of own biosynthetic studies are the cytochalasans and pseurotins which are y-lactams. Detailed results are presented for the P-lactam tabtoxin (wildfire toxin) and tabtoxinine P-lactam. The biosynthetic building blocks were established. The methyl group of L-methionine provides the carbonyl-C-atom of the P-
lactam moiety. In the course of approaches to the synthesis, l-aminocyclopropanecarboxylic acid, 1-aminocyclopropanol (coprinol) and coprine, which are both inhibitors of aldehyde dehydrogenase, were synthesized. In view of the formation of the p-lactam ring a new a-benzyloxyacryl Iron(I1) complex for the synthesis of a-hydroxya,a-dialkylcarbonyl derivatives was prepared. Finally, studies on the biosynthesis of the spirostaphylotrichins, a family of spirocyclic y-lactams, are presented. Having established the building blocks a series of minor metabolites of the wild type and of mutant strains were isolated and their structures elucidated.
The secondary metabolites of micro-organisms are characterized by their enormous variety of chemical structures. Many of these compounds exhibit interesting biological properties. In general the biological features cannot be assigned to a single specific molecular structure or functionality. However, many bioactive microbial metabolites contain a lactam group as a characteristic structural element. The classical examples are the penicillins and cephalosporins as well as the series of related antibiotics. A y-lactam moiety is an important structural element of the cytochalasans (ref. 1,2), e.g. cytochalasin B (1). Having elucidated the structures of the first compounds isolated we have carried out detailed biosynthetic studies by means of classical incorporation experiments with isotope labelled potential precursors. The building blocks were found to be a natural amino acid, in most cases Lphenylalanine, acetate / malonate and L-methionine.The latter provides extra methyl groups (ref.3,4) (Fig. 1) . It is anticipated that the a-amino acid condenses with a polyketide chain forming an amide bond. Subsequent ring closure leads to the bicyclic system. The y-lactam is the result of a mixed biogenetic pathway involving a ketide and an a-amino acid. A Baeyer-Villiger oxidation provides the lactone oxygen of cytochalasin B (ref.5).
